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IN THE SPECIFICATION 

Please amend the Summary of the Invention as follows (Page 2 7 line 1 1 -Page 4, line 7); 

The disadvantages and drawbacks of the prior art are overcome by the exhaust 
system compo nents and method of the present invention. I n one embodim ent. the exiuwgt 
$y$tan ooinponcart comprises: a shell and an oxy&oo sen sor. The shell has m out er wall and an 
inner wall, wherein the s hell forms a bushing that defines an o pe ning through aad c onnec ts the 
outer wall and the inner wall. The o xv^c n sensor is di sp osed frougbjhe bushing such that a 
portion of t he oxygen sensor ex t ends into an interior porti o n of the corun oncnL 

Jiianother embodiment, the exha ust system com ponent co mprises: an en dcone. an 
oxygen sen sor, and a gask et. T he cndcone has an outer wa il and an inner wall. The oute r watt 
forms a bushing that. defines an open ing throug h and connects th e outer wall and the inner wa il. 
The hushmgAas a flat surface on an end oppos ite the in ner wa ll T he oxygen sqpypr is dtspnggg 
tfa ffllgh the bu ying, such thai a portion of the oxy gen sensor extends in t o an ulterio r portion of 
theeomp, onent, T he gasket is disposed i u intimate con t act with the flat surface and the oxyg en 



ele ment to provided in a hoiismg^walkfr^^ 



s enso r. 




ter4a vo s' niow d^mrmgle^ 
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4*»<Hfctefro n :mntorml oondwichod botw e cn ^ontof-ta ^ inner oe ^e^^o^-fto^Ferjf-k 
^H=«fer^tH^^^ ^n doone to fabi jgatfr^agltmg^^ 

ahe B of the oonwm<^ 

e^frtag^ag^he- oute f ^ioet metui vvftll s f ao exhau s t gyskmfr^repoftcmt^^ ge mt e d bit * 

the fnot i ott bc * wc*m the - fiu f&e^se&m^^ 

tho€Kh »-uat syst e m ooniponofil, a Jtewfaf^&e^ bit to bo punhc d t)> rm^Mfag-o^terH 

^riaor - \v.iti rit44}ie%ttshfflg; i n a dcw b h MroHedHMHMtre^ a 4ypka*-eftdeeH^ 

mwgefwkfcrAc upoot nift te riaK ^rem^*/^ i nner wal j^-$^HIe-^9^#i-i> 

ee ntinuoiia oqnncetion t! >et^<a^64we^y<ri fa, that p a n b e- -toppetHe-aeeeptH i thrcQdo d- c oHHoelef 

w ee- tepored to ooi »teeHko4w34^^ 

s p eed and hold agoingt th e aheot - mo ttd-e on e motoric Tb e heat g aftcrate d by flio - ft fot tao softorre 

ii^tote4^v^>-*^w 

ftB d a pre dri l led wall uf a g cmvegto -a ndc ^ nc; Tho parte - thoi Htfft jwved apart (drawn) un*H-&tt 
tfre4ra^e-roqairod energy to p o rfo r-H-Hfre AwkH»^€K^^ 
u s ed to oauge Ac - euro to move^FWrt^i*^^ 
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Please amend Page 5 S after line 4 and before line 5 insert; 

T he exhaust system comprises a catalytic con ve rter unit abashing clement provided™ a 
s hell wall of tl ic catalytic converter u nit, a n d an oxygen sensor positioned wit hi n exhaust flow o f 
the catal ytic converter unit and extendin g through Oi o bushing, eleme nt and having a con nector 
disposed in intimate conta ct with the bu shing el ement. In a p referre d arrangeme nt, a bushing 
clement is provided in a housing wall of an e ndco n c of a catalytic convener, and an o xvecn 
senso r havinp a con n ector is disposed in in t imate c ontact with sa id bushing clem ent to thereb y 
mount the $ cn$or in the exhaus t fl ow. By moun t uiftih c. o xygon sensor through the catalytic 
converter e ndcon c , the se nsor no longer e xtend s radially out fr o m the c enter line of the exhau st 
flow, but rather js portioned at a n an gle to the ccoteriine of the $xhaust c omponent and, 
acco rd ingly, fa cilitates packa g ing the system under n eath a v ehicle. 

T he disclosed e x haust system in teg rates an O? sensor int o a catal ytic converter unit 
preferab ly an endconc as s embly . The cat alytic c onverter and endconc may be eit her internally 
insulated or non-int en udly i nsulated. The mat ins ul ating, mat erial ty pically between the inner and 
outer housing J avcrs of the co nv erter eudcone should be protect ed fro m the ex haust gases in 
order to maintain contro l of the outer .s ki n temperature as well a s preve nt erosion of the 
insulation material sandwiched between the o uter ar id inner cone sur faces. Therefor e^ it is 
preferr ed in mounting the oxy ge n sens or in th e endconc to fabricate a bu shing a ccom pl ishing a 
seal between t he mu st and outer endconcs. Fl ats m a y be fanned in t he inne r and out er en dconc 
s urfaces to facilitate good fit-u p cither for flow drilltn a or w elding bushing ap plicati ons. 

Th e oxvgen sensor bushing throug h which the sens or ift mounted ma y be f ormed into the 
shell of the c on verte r, pr eferably at the t apered on dcone. by form chillin g w described m det ail 
herein, or welded into the e ndconc using te ch niques s uch as arc welding, frictio ti/incrtia welding., 
rotated drawn ar c welding, flash/forge w e lding * me tal inert y us (M I G) we l ding, or otlier suc h 
suita ble welding methods. 

A preferred method for co nn ecting a n oxygen s e nsor to an exhaust sy stem comprises 
c ontacting th e outer sheet metal wall of an exh aust systotn compone nt with a blu nt rotat e d bit: 
the fr icti on betwe e n the surfaces aoftcnfa iK the material of the wal l where s aid r otated bit contacts 
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the exh au st system component, allowin g: fli c bit to be pushed tluxwudi the outer an d then in ner 
walls: penctrattna t he softened material with sa id rotated bi t to form an extruded sk irl that c an 
be roll farmed and th re aded to c reate a b ushing: and, usi ng a con nec tor, mounting a n oxyg en 
se nsor wi t hio the b us hing. In a double-walled c onstruction, suc h as a typical e ndconc 
arrangement preferably, die extrud ed skirt material for med when penetra ti ng the ou ter wall 
memos with the upse t materia l formed when pen etra ting t he in ner v/alL so as to re sult in a 
con tinuous connection between the two wa l ls, diat can be tappe d t o accept a threaded conne ctor 
o f an oxygen sensor. 

Ano t her suitab l e technique include s friction/inertia weldi n g where in a bushing (in this 
cane tapered to co nt act the two layers of prc-drillc d e ndconc w a ll mater ial ) is rotate d a t high 
sncc d and held against the sheet m e tal cone material The heat g ene rated by the fricti o n softens 
the bushi n g and two layers of rodcone w al l materi a l which then are pressed toge the r creatin g a 
sealing/structura l bond. 

In routed drawn arc wel di ng a. c urr ent is pa ssed tbrouah a bushing component and a pro- 
drille d wall of a conver te r endconc. The pa cta t hen arc moved a part (drawn) unti l an arc has th e 
required energ y t o perform the welding proce ss. . A rotatin n ma gnetic field is th en us ed to c ause 
the arc to move around the circ umference of the bushing (heating, the circular future contact 
area), When th e bushio^ an d e ndcon c part s arc heated suffi ci ently, th ey t hen are forced togethe r 
to form a bond, 

Please amend Page 6, lines 7 - 1 5 as follows: 

The surface geometry of the collar surface, in any case, should conform to the geometry 
of the oxygen sensor to be mounted. If, for instance the sealing surface of the oxygen sensor is 
flat, the collar surface should be flat, while if the sealing surface of the oxygen sensor is beveled, 
the collar surface should be beveled. Otherwise, either where the geometries differ between the 
sensor mount and the collar surface, or where the rotated bit is not indexed down to completion 
such that the collar surface shapes the upset material appropriately* some additional means of 
sealing, such as a gasket 36. should be employed to ensure the integrity of the seal 

Please amend Page 8, lines 11 — 18 as follows: 
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A rotated bit was utilized to form an integral bushing on a North American trapezoid 
catalytic converter endcone assembly 30 (shown in Figure S \ which is ill ustrated as connec t ed to 
tho c ataly t ic converter 38 . The North American trapezoid endcone assembly 30, which consists 
of an outer surface material* an inner cone 40, and a mat material therebetween, was fabricated 
with a precut, 25 mm hole 42 located in the inner endcone 40 and through the mat material. The 
path of the rotated bit being cleared below, bushing formation was performed in the top side of 
the endcone 30 on the surface of the outer cone. 
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